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  COMPENSATORY RENAL HYPERTROPHY 
   AND CHANGES OF RENAL FUNCTION 
       FOLLOWING NEPHRECTOMY
 Kimio SUGAYA, Yoshihide OGAWA, Tadashi HATANO,  Yuzo KOYAMA, 
Tomonori MIYAZATO, Ayako NAITO, Hiroyuki  YONOU and Haruo KAGAWA 
   From the Department of Urology, Faculty of Medicine, University of the Ryukyus
   We studied the changes in the serum creatinine level and the volume of the remaining kidney 
following nephrectomy using contrast-enhanced compuded tomogram (CT) scans. Twenty-five 
patients undergoing nephrectomy for renal cell carcinoma without obvious disease in the remaining 
kidney were carefully followed for a period of at least two years at our hospial. Twelve patients 
received follow-up CT scans each year after nephrectomy. The ellipsoid volume of the kidney was 
calculated by measuring the 3-dimensional size on CT scans. The mean relative volume (%) of the 
remaining kidney increased up to year 3 postoperatively, and the final mean relative volume at varying 
periods from years 2 to 7 was 120%. Kidneys that were smaller prior to nephrectomy showed a 
tendency to have a larger final relative volume after nephrectomy, although there was no significant 
correlation between the kidney volume prior to nephrectomy and at final measurement. The mean 
serum creatinine level was significantly increased at one year after nephrectomy, but it decreased 
significantly over time. Therefore, both compensatory renal hypertrophy and improved renal function 
seemed to be established within several years after nephrectomy. However, the improvement ofserum 
creatinine was delayed compared with the increase of kidney volume. That is, renal plasma flow 
might be increased early by compensatory enal hypertrophy, followed within a few years by an 
increase in glomerular filtration and a decrease of serum creatinine. 
                                             (Acta Urol. Jpn.  46:  235-240, 2000) 
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           Creatinine
          INTRODUCTION 
  Postnephrectomy compensatory renal hypertrophy 
has been well documented both  clinically-7) and 
 experimentally") This process involves both 
hypertrophy and proliferation of renal tubular 
 cells/°) Angiotensin II, insulin-like growth factor-1, 
epidermal growth  factorw), and hepatocyte growth 
 factor'') have been reported to be involved in tubular 
hypertrophy. Postnephrectomy compensatory renal 
hypertrophy in animals is known to be complete 
within a short  period8'9) However, little is known 
about the time until completion of hypertrophy and 
improvement of renal function in adult  humans4'5) 
To assess the changes of the serum creatinine level 
and hypertrophy of the remaining kidney over time, 
we reviewed the data on serum creatinine and  3-
dimensional renal size after contralateral ne-
phrectomy in patients with renal cell carcinoma. 
      PATIENTS AND METHODS
 Twenty-five patients were followed for at least 2 
years at our hospital after nephrectomy for renal cell 
carcinoma between 1989 and 1996. None of them 
had any disease in the remaining kidney. Contrast-
enhanced CT scans (5-10 mm slice interval) were
taken before nephrectomy in all patients and almost 
every year after nephrectomy in 12 patients. Uri-
nalysis and measurement of serum creatinine were 
repeated annually in all patients. 
 To calculate the volume of the remaining healthy 
kidney, we measured the longitudinal dimension (a), 
the maximum transverse dimension (b), and the 
maximum sagittal dimension (c) on CT scans, as 
                      a r
 Fig. 1. Diagram of 3-dimensional CT mea-
        surement of the right kidney. The
        longitudinal dimension (a) is the 
        distance between the upper and lower 
        pole renal CT slices which include part 
        of the kidney, as shown in A. The
        maximum transverse dimension (b)and
        sagittal dimension (C) are measuredon 
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を受けていた.腎 の体積は造影CT上 の腎の3方 向
の径を測定 し楕円体体積の公式に当てはめて求めた。





チニン値は術後1年 目に有意に増加 したが,1年 目の
値に比べてその後数年の経過で有意に低下 した.つ ま
り,代償性腎肥大と腎機能の改善は術後数年以内に完
成されるものの,腎肥大に比べて血清クレアチニン値
の改善は遅れた.この理由として,術 後早期の腎血漿
流量の増加に伴って代償性腎肥大は起こるが,糸 球体
濾過率の上昇は2-一3年遅れるため,上昇 していた血
清クレアチニン値の低下 も遅れたことが考えられた.
(泌尿紀要46:235--240,2000)
